Chemical investigation of a collection of the fungus Neosartorya glabra from Thailand furnished sartoryglabins A-C (1a, 1b and 2) which are analogs of the reverse prenylated indole alkaloids known as (-) ardeemins. Structures of these compounds were established by NMR spectrometry and an X-ray analysis. Sartoryglabins A-C were evaluated for their in vitro growth inhibitory activity on three human tumor cell lines: MCF-7 (breast adenocarcinoma), NCI-H460 (non-small cell lung cancer) and A375-C5 (melanoma). All the compounds exhibited strong to moderate activity against the MCF-7 cell line but weak or no activity against the NCI-H460 and A375-C5 cell lines. Sartoryglabin B was found to exhibit selectivity towards the MCF-7 cell line.
We now describe isolation and structure determination from a Thai collection of Neosartorya glabra of three new reverse prenylated indole derivatives, sartoryglabrins A-C (1a, 1b and 2) which are analogs of (-) ardeemin, (-) 5-Nacetylardeemin and 15b-β-hydroxy-5-N-acetylardeemin from Aspergillus fischeri var. brasiliensis. The second has been shown to reverse multiple drug resistance in tumor cells [12] [13] [14] . Total syntheses of (-) ardeemin and 5-Nacetylardeemin have appeared in the literature [15] [16] [17] . Very recently, 5-N-acetylardeemin, 15b-β-hydroxy-5-Nacetylardeemin and a new derivative, 16α-hydroxy-5-Nacetylardeemin, have been isolated from Aspergillus terreus [18] . 1 H and 13 C NMR spectra of compounds 1a, 1b and 2 are listed in Table 1 , the numbering of some carbon atoms in the formulas shown in Figure 1 having had to be altered from that applied to the ardeemins by the authors of references 12 and 13 because of the difference in the substituents on C-8. The earlier workers had tagged the methyl group attached to C-16a as C-18 through C-22, a numbering system not easily adaptable to analogs with different alkyl substituents on C-8 if they are to be named as ardeemin derivatives. We have therefore named our three new compounds sartoryglabrins A, B and C.
The HRMS of sartoryglabrin A (1a) corresponds to M+H + = C 29 H 33 N 4 O 2 . Analysis of its 1 H, 13 C and HMQC spectroscopic data (Table 1) , COSY experiments and HMBC correlations illustrated in Figure 2 revealed the presence of two vicinally substituted aromatic rings while two methyl singlets at δ1.18 (H-24) and δ1.04 (H-25) whose carbon atoms corresponded to signals at δ22.4 (C-24) and δ22.6 (C-25) were related, apparently via a quaternary carbon at δ40.9 (C-21) as indicated by the HMBC correlations shown in Figure 2 and confirmed by a subsequent X-ray analysis of 1a shown in the ORTEP diagram of Figure 3 , to the protons of a vinyl group at δ6.03 (dd, J = 17, 10 Hz) and δ5.12 (dd, J = 10, 1.1 Hz), δ5.11 (dd, J = 17, 1.1 Hz).
The second unit discernible in the 1 H and 13 C NMR spectra of all three compounds was a five carbon CHCH 2 CH(CH 3 ) 2 system consisting in the case of 1a of a non olefinic but relatively dishielded secondary carbon (C-8) at δ C = 55.5 (δ H = 5.51 t, J = 7.8 Hz) coupled to the methylene (C-17, δ C = 40.6, δ H = 1.52-1.61, m) which was in turn coupled to the CH multiplet (C-18) at δ C = 24.83 In the HRMS of compound 1b (sartoryglabrin B), which could not be obtained in crystalline form, the M+H + peak corresponded to the molecular formula of C 29 H 33 N 4 O 3 . Compared with the molecular formula of 1a, the additional oxygen atom was obviously due to the tertiary hydroxyl group, which when the 1 H and 13 C spectra of 1b (Table 1) were compared with those of 1a, was obviously located on C-15 and α-oriented as evidenced by the absence of a signal for H-15b and by the downfield shift of C-15 to δ89.0. Simultaneously, the signals of H 2 -16 were shifted to higher frequencies appearing at δ3.00 and δ3.11 (d, J = 14.1 Hz) when compared to those of 1a.
The HRMS of the third, also non crystalline, substance 2 which we named sartoryglabrin C, corresponded to M+H + = C 29 H 31 N 4 O 2 . The molecular formula taken together with the 1 H and 13 C spectra listed in Table 1indicated the loss of the elements of water from C-15b and C-16 of sartoryglabrin B (1b), C-15b and C-16 now being represented by signals at δ C 134.3 resp. 118.8 with the latter carrying a vinylic proton represented by a singlet at δ 6.77. The HMBC correlations in Figure 4 confirmed the location of the double bond.
Final proof for the structures and stereochemistry assigned to the sartoryglabrins was provided by an X-ray analysis of 1a. The result is depicted in the ORTEP view shown in Figure 3 . Biosynthetically, sartoryglabrins A-C (1a, 1b and 2) and ardeemins are formed by reverse prenylation of similar cyclic tripeptides. However, the only difference is that the amino acid leucine in the formers is replaced by alanine in the latters.
Sartoryglabrins A-C (1a, 1b and 2) were evaluated for their capacity to inhibit the in vitro growth of MCF-7 (breast adenocarcinoma), NCI-H460 (non-small cell lung cancer) and A375-C5 (melanoma) cell lines using the protein binding dye SRB method. Results (Table 2) show that sartoryglabrin A (1a) exhibited strong growth inhibitory activity against the MCF-7 cell line (GI 50 = 27.0±0.57 µM) and weak inhibitory activity against the NCI-H460 cell line (GI 50 = 84.0 ± 2.1 µM) but inactive against A375-C5 cells at the highest concentration tested (150 µM). Interestingly, sartoryglabrin B (1b) showed moderate growth inhibitory activity against the MCF-7 cells (GI 50 = 53.0 ± 4.7 µM) but did not show any relevant activity (GI 50 >150 µM) against both NCI-H460 and A375-C5 cell lines. On the other hand, sartoryglabrin C (2) exhibited moderate growth inhibitory activity (GI 50 = 44.0 ± 7.2) against the MCF-7 cell line but weak activity against both NCI-H460 and A375-C5 cell lines (GI 50 = 82.3± 5.6 µM and 108.0 ± 7.7 µM, respectively). These results suggest that sartoryglabrin B (1b) is not toxic since it showed selectivity toward the MCF-7 cell line and consequently this compound could be promising regarding antitumor potential.
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Kijjoa et al. 1 H and 13 C NMR spectra were recorded at ambient temperature in CDCl 3 on a Bruker AMC instrument operating at 300.13 and 75.4 MHz, respectively. Ultraviolet spectra were recorded on a Shimadzu mini-1240UV-VIS spectrophotometer and infrared spectra on an ATT Mattson Genesis Series FTIR TM using WinFIRST Software. High resolution mass spectra were measured on a Waters Xevo Q-ToF mass spectrometer with an Acquity UPLC system. Melting points were determined on a Bock monoscope and are uncorrected. Optical rotations were determined on a Polax-2L instrument. Si gel for chromatography was Si gel 60 (0.2-0.5 mm Merck) for analytical work and Merck silica gel GF 254 for preparative TLC.
Experimental

General experimental procedures:
Biological material: Neosartory glabra was isolated from an agricultural soil at Chonburi province (Eastern Thailand) using heat treatment method. Briefly, 1g of the soil (collected from soil surface) was placed in a sterile test tube containing 3 mL of sterile water. The tube was placed in a water bath at 80ºC for 30 minutes after which the water was drained off. The soil particles were then placed into a sterile Petri dish and mixed with GAN amended with streptomycin sulfate and incubated at 20ºC. Identification of the fungus was based on macro-and microscopic characters observed under light and scanning electron microscope as well as by molecular analysis.
Extraction of the metabolites:
Neosartory glabra was cultured for two weeks in three Petri dishes (i.d. 90 mm) containing 25 mL per dish of potato dextrose agar. Thirty 500 mL Erlenmeyer flasks, each containing rice (100 g) and water (50 mL), were autoclaved, inoculated with two mycelia plugs of Neosartorya glabra and incubated at 28ºC for 30 days after which the mouldy rice was macerated in ethyl acetate (15 l total) for 14 days and then filtered. The two layers were separated using a separatory funnel and the ethyl acetate solution was concentrated at a reduced pressure to give 60 g of crude extract which was subjected to column chromatography over Si gel (0. X-ray crystal structure of 1a: Suitable crystals were obtained by slow evaporation of a solution in chloroformpetroleum ether and were of monoclinic, space group P12 1 l, cell volume V= 2844.12(8) Å 3 , a = 12.0372(2) Å, b = 11.57289(18) Å, c = 20.9828(4) Å and β = 103.342(2)º (uncertainties in parentheses). There were four molecules per unit cell, calculated density 1.542 g/cm 3 . Diffraction data were collected at 293 K with a Gemini PX Ultra equipped with CuK α radiation (λ = 1.54184Å); 7272 independent relections were measured, of which 6879 were observed (I > σ(I)). The structure was solved by direct methods using SHELXS-97 [19] and refined with SHELXL-97 [20] . Two solvent molecules of chloroform were found in the asymmetric unit and the hydrogen atoms were positioned with idealized geometry and refined attached to their parent C or N atoms. The refinement converged to R (I > 2σ (I)) = 6.52% and wR2 (I > 2σ (I)) = 17.75%. Full details of the data collection, refinement, and tables of atomic coordinates, bond lengths and angles, and torsion angles have been deposited with the Cambridge Crystallographic Data Centre under Deposition No. CCDC 776559.
